Structure of the gene for human butyrylcholinesterase. Evidence for a single copy.
We have isolated five genomic clones for human butyrylcholinesterase (BChE), using cDNA probes encoding the catalytic subunit of the hydrophilic tetramer [McTiernan et al. (1987) Proc. Natl. Acad. Sci. U.S.A. 84, 6682-6686]. The BChE gene is at least 73 kb long and contains four exons. Exon 1 contains untranslated sequences and two potential translation initiation sites at codons -69 and -47. Exon 2 (1525 bp) contains 83% of the coding sequence for the mature protein, including the N-terminal and the active-site serine, and a third possible translation initiation site (likely functional), at codon -28. Exon 3 is 167 nucleotides long. Exon 4 (604 bp) codes for the C-terminus of the protein and the 3' untranslated region where two polyadenylation signals were identified. Intron 1 is 6.5 kb long, and the minimal sizes of introns 2 and 3 are estimated to be 32 kb each. Southern blot analysis of total human genomic DNA is in complete agreement with the gene structure established by restriction endonuclease mapping of the genomic clones: this strongly suggests that the BChE gene is present in a single copy.